Key indicators: single-crystal X-ray study; T = 90 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.035; wR factor = 0.092; data-to-parameter ratio = 14.9.
Related literature
Refinement R[F 2 > 2(F 2 )] = 0.035 wR(F 2 ) = 0.092 S = 1.04 3884 reflections 261 parameters 28 restraints H-atom parameters constrained Á max = 0.41 e Å À3 Á min = À0.44 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
Cg1, Cg2 and Cg3 are the centroids of the S1,C4-C7, S2,C11-C14 and S3,C18-C21 rings, respectively. 
Comment
Tren-based imines synthesized from the reaction of tris(2-aminoethyl)amine (tren) and an aldehyde are versatile ligands for transitional metals (Salehzadeh et al., 2006; McLachlan et al., 1996) . Because of the simplicity, such imines are often converted directly into the corresponding amines, which are potential to bind a wide range of cations and anions (Bianchi et al., 1997; Kang et al., 2005) . The connecting arms play an important role in achieving shape and size selectivity of a particular guest. Compared with a monopodal or dipodal receptor, a tripodal receptor often binds a guest species strongly due to the enhanced chelating effect and controlled cavity (Ballester et al., 1999; Fan et al., 2002) . Therefore, an increasing attention is being paid to the development of new tripodal receptors (Kaur et al., 2009) . During the course of our study, we synthesized a new Schiff base from the reaction of tris(2-aminoethyl)amine (tren) and 3-thiophene aldehyde, and obtained crystals. Herein, we report the structure of tris[(4-2-thienyl)-3-aza-3-butenyl]amine (I), which was prepared by condensation of 3-thiophene aldehyde with tris(2-aminoethyl)amine. A related Schiff base, tris[4-(2-thienyl)-3-aza-3-butenyl]amine was synthesized and analyzed previously by crystallography (Alyea et al., 1989) . Although our compound is isomerically different, it shows almost similar cell parameters observed in the tris[(4-2-thienyl)-3-aza-3-butenyl]amine.
The structural analysis of the title compound shows that it forms a cavity with three arms (Figure 1 ). The compound contains an approximate C 3 symmetry axis passing through the tertiary N atom. One of the thiophene moieties is disordered by twofold rotation about C17-C18. All three aromatic units are involved in CH···π interactions with C···centroid distances of 3.452 (2), 3.432 (2) and 3.437 (3) Å (Table 1 and Figure 2 ). A related tren based receptor with three phenyl groups was reported earlier, showing a relatively flat structure where no CH···π interaction was observed (Hossain et al., 2004) . The presence of sulfur in the aromatic rings perhaps facilitates CH···π interactions by increasing the electron density to aromatic rings. In the crystal structure, neighboring units are connected by intermolecular C20-H20···N2 interactions (C···N = 3.354 (7) Å), forming hydrogen-bonded chains ( Figure 3 ). Such distances are comparable with those observed in the crystal structure of an α,β-unsaturated ketone (CH···N interactions with C···N = 3.41 to 3.71 Å) with a terminal pyridine subunit (Mazik et al., 2001) .
Experimental
To a solution of 3-thiophene aldehyde (2.30 g, 20.5 mmol) in diethylether (50 ml) was added tris(2-aminoethyl)amine (1.00 g, 6.84 mmol) in ethanol (50 ml). The mixture was stirred overnight at room temperature, and the solvent was evaporated.
The product was suspended in water (50 ml) and an extraction was made with CH 2 Cl 2 (3 x 50 ml). The organic layers were combined and dried by anhydrous MgSO 4 (1.5 g). The yellowish solution was collected by filtration, and the solvent was evaporated under reduced pressure. The crude product was purified by column chromatography on a neutral-alumina column (2% CH 3 OH in CH 2 Cl 2 ) to give the imine as a white powder. Yield = 3.98 g (67%). M.P. 80 °C. 1 H NMR (500 MHz, CDCl 3 , TMS): δ 2.85 (t, 6H, NCH 2 ),3.59 ((t, 6H, NCH 2 CH 2 ), δ 8.011 (s, 3H, NCH), 7.11 (m, 3H, ArH), 7.28 (m, 3H, ArH), 7.45 (m, 3H, ArH). The compound was redissolved in ethanol (1 ml) and crystals suitable for X-ray analysis were grown from slow evaporation of the solvent at room temperature. supplementary materials sup-2 Refinement H atoms on C were placed in idealized positions with C-H distances 0.95 -0.99 Å and thereafter treated as riding. U iso for H were assigned as 1.2 times U eq of the attached C atom. The disorder in the thiophene ring containing S3 was modeled with two orientations having populations 0.764 (2) and 0.236 (2), their geometries being restrained to be the same as that of the thiophene containing S1. Displacement parameters of S3 and S3A were constrained to be equal, as were those of C20 and C20A. Fig. 1 . The structure of the title compound, with displacement ellipsoids drawn at the 50% probability level and H atoms with arbitrary radius. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
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0.0129 (8) 0.0188 (10) 0.0205 (9) −0.0033 (7) 0.0057 (7) −0.0082 (8) C11
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0.0141 (8) 0.0148 (9) 0.0198 (9) −0.0054 (7) 0.0109 (7) −0.0080 (7) C14 0.0166 (9) 0.0184 (9) 0.0179 (9) −0.0018 (7) 0.0045 (7) −0.0038 (7) supplementary materials sup-6 C15 0.0124 (9) 0.0228 (10) 0.0160 (8) 0.0011 (7) −0.0001 (7) 0.0014 (7) C16 0.0170 (9) 0.0250 (10) 0.0163 (8) −0.0042 (7) 0.0018 (7) −0.0009 (7) C17 0.0143 (8) 0.0188 (9) 0.0212 (9) −0.0045 (7) 0.0051 (7) −0.0053 (7) (9) 0.0246 (9) −0.0044 (7) 0.0026 (7) −0.0002 (7) C19 0.0172 (9) 0.0246 (10) 0.0232 (9) −0.0010 (8) 0.0052 (7) 0.0027 (8) C21 0.0149 (9) 0.0166 (10) 0.0374 (11) −0.0029 (7) 0.0028 (8 
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